One new jatrophane diterpenoid, 7,9,15-triacetoxy-3-benzoyloxy-14-hydroxyjatropha-5E,11E-diene (3), together with four known macrocyclic diterpenoids, euphoheliosnoid A (1), epieuphoscopin B (2), euphohelioscopin A (4) and euphoscopin C (5), were isolated from the stem latex of Euphorbia helioscopia. Their structures were established by spectroscopic analyses. In the anti-inflammatory assay, euphohelioscopin A (4) exhibited moderate inhibitory activity on the release of cytokine TNF- (IC 50 = 23.7  1.7 M), IL-6 (IC 50 = 46.1  1.1 M) and chemokine MCP-1 (IC 50 = 33.7  3.8 M) in lipopolysaccharide (LPS) induced RAW 264.7 macrophages without notable cytotoxicity (IC 50 > 80 M).
Plant latex is a sticky emulsion stored in laticifers and usually released immediately from damaged tissue in over 20,000 species from about 40 families of flowering plants [1] . Besides various proteins, plant latex contains a wide range of secondary metabolites, including alkaloids, terpenoids, cardenolides and phenolics [1] . These metabolites have been widely accepted to play a significant defensive role against herbivores and pathogens [1, 2] , and also possess significant pharmacological activities, such as anticancer, antiviral, and anti-inflammatory effects [3, 4] .
Euphorbia is the largest genus in the family Euphorbiaceae that has been extensively distributed worldwide. All species of Euphorbia are characteristic for the production of a white latex that is rich in secondary metabolites especially terpenoids responsible for diverse biological activities [5, 6] . For example, tirucallol, a tetracyclic triterpenoid isolated from the latex of E. lactea, was reported to show anti-inflammatory activity in vivo [7] . Diterpenoid esters that were isolated from the latex of E. poisonii exhibited strong and selective cytotoxic effect against human kidney carcinoma (A-498) cell line [8] .
E. helioscopia L., a biennial herb with milky latex widely distributed in most parts of China, has been used as a traditional Chinese medicine to treat malaria, osteomyelitis, and bacillary dysentery [9, 10] . Previous phytochemical investigations of E. helioscopia, mainly focused on the whole plant, have uncovered diverse secondary metabolites, including phenols, triterpenoids and a series of structurally interesting and potentially bioactive macrocyclic diterpenoids [11] [12] [13] [14] [15] . However, detailed investigation of the secondary metabolites in the latex is still lacking.
To characterize the lactic metabolites, the stem latex of E. helioscopia was suspended in methanol to remove the macromolecular proteins and polysaccharides, and was then analyzed by reversed-phase HPLC equipped with a diode array detector and recorded at 238 nm. Five major peaks with retention times of 6.90, 7.59, 7.99, 10.38 and 12.58 min, respectively, were detected in the chromatogram (Figure 1 ). Subsequently, using column chromatography and reversed-phase semi-preparative HPLC, the five compounds were isolated and identified as a new (3) and three known jatrophane diterpenoids (1, 2, and 5), and a known lathyrane diterpenoid (4) (Figure 2 methyls, two methylenes, ten methines and three quaternary carbons were also observed in the 13 C NMR spectrum, suggesting that 3 might be a jatrophane diterpenoid [9, 11] . The jatrophane skeleton was further confirmed by 2D NMR experiments, in which a disubstituted double bond ascribable to C-11 and C-12, and a trisubstituted double bond attributable to C-5 and C-6 were observed ( Figure 3) . The simultaneous HMBC correlations of the proton signals at δ H 5.39 (H-3) and 8.05 (2H, H-2 and H-6) with the carbonyl carbon signal at δ C 165.6 disclosed that the benzoyloxy group was attached to C-3. Similarly, the 1 H-13 C long-range couplings from the proton signals at δ H 4.89 (H-7) and 4.91 (H-9) with the carbonyl carbon signals at δ C 169.1 and 169.7 demonstrated the presence of two acetoxy groups at C-7 and C-9, respectively. The last acetoxy group could be assigned to C-15 because no HMBC correlations were observed between the carbonyl carbon (δ C 174.6) and any protons from the jatrophane skeleton, and further supported by the dramatically downfield shifted C-15 (δ C 95.8) compared with the chemical shift of the same carbon of similar jatrophane diterpenoids [9] . The 1 H-1 H COSY spectrum showed clear correlation between the proton at δ H 3.58 (H-14) and the hydroxy resonance at δ H 4.86, thus the hydroxy group was assignable to C-14.
The relative stereochemistry of 3 was established by analysis of the coupling constant pattern and ROESY spectrum. For the reported jatrophane diterpenoids, the angular proton H-4 is exclusively α-oriented and the C-15 acetoxy group β-oriented [5, 6] . The ROESY cross-peaks of H-4/H-3, H-4/H-13, H-4/H-14, H-1/H-2, H-1/H-14, and of Me-18/H-9 indicated α-orientation of these protons. The ROESY cross-peak of Me-19/H-7 revealed their β-orientation. Therefore, the structure of 3 was elucidated as 7,9,15-triacetoxy-3-benzoyloxy-14-hydroxyjatropha-5E,11E-diene.
The four known compounds were identified as euphoheliosnoid A (1) [13] , epieuphoscopin B (2) [14, 15] , euphohelioscopin A (4) [15] and euphoscopin C (5) [14] by comparison of their 1 H and 13 C NMR data with those previously reported in the literatures.
The anti-inflammatory activity of euphohelioscopin A (4) was assayed as described previously [16] . The compound showed moderate inhibitory activity on the production of the proinflammatory cytokines TNF- (IC 50 = 23.7  1.7 M), IL-6 (IC 50 = 46.1  1.1 M) and chemokine MCP-1 (IC 50 = 33.7  3.8 M) in lipopolysaccharide (LPS) stimulated RAW 264.7 macrophages, without notable cytotoxicity (IC 50 > 80 M).
Experimental
General: Column chromatography (CC) was performed on 200-300 mesh silica gel (Qingdao Marine Chemical Factory, China), Sephadex LH-20 (Amersham Phamacia Biotech, Sweden) and MCI gel CHP-20P (75-150 m, Mitsubishi Chemical Corp., Tokyo, Japan). Optical rotations were obtained on a Horiba-SEAP-300 spectropolarimeter, UV spectra were measured on a Shimadzu-210A double-beam spectrophotometer, and IR spectra in KBr discs were recorded on a Bruker-Tensor-27 spectrometer. NMR spectra were carried out on a Bruker Avance III 600 spectrometer (Bruker, Karlsruhe, Germany) with TMS as internal standard. MS were recorded on a VG-Auto-Spec-3000 spectrometer. Centrifugation was performed with an Eppendorf 5810R (Eppendorf, Hamburg, Germany). HPLC analysis was performed on an Agilent 1200 (Agilent, USA) series instrument equipped with a quaternary pump, a vacuum degasser, an autosampler, a thermostated column compartment and a diode array detector. Semi-preparative HPLC was also performed on the same system with a Zorbax SB-C 18 , 9.4 × 250 mm column at 30C. TLC spots were visualized under UV light and by dipping into 5% H 2 SO 4 in ethanol followed by heating. 
Metabolite analysis of latex by HPLC:
One hundred L stem latex of E. helioscopia was suspended in 200 L methanol in an ultrasonic bath for 10 min and then centrifuged at 12,000 rpm for 5 min. After centrifugation, the supernatant was analyzed by HPLC. At a flow rate of 1 mL/min, 10 µL of the sample was injected into a Zorbax SB-C 18 column (5 m, 4.6 × 250 mm), and the column temperature was maintained at 30C. A mobile phase composed of (A) water and (B) acetonitrile was used (0-20 min: isocratic 80% B, 20-25 min: linear gradient of 80-95% of B). The eluent was monitored at 200-400 nm. 
Anti-inflammatory assay:
The murine macrophage RAW 264.7 cell line was cultured in DMEM medium supplemented with 10% heatinactivated fetal bovine serum in a 37C, 5% CO 2 incubator. Before anti-inflammatory assay, test compounds were assessed for their cytotoxicity against the RAW 264.7 cell line and were found to be non-toxic at the tested concentrations (80, 40, 20, 10, 5, and 0 M). Anti-inflammatory activity was assessed by enzyme-linked immunosorbent assay (ELISA) using commercial tumor necrosis factor-α (TNF-α), interleukin-6 (IL-6), and monocyte chemoattractant protein 1 (MCP-1) detecting kits (BD Biosciences, Mountain View, CA, USA), as previously described [16] . 
